LT T

United States Patent us {117 Patent Number: 5,531,123 [7 g ? gyg
' s5; Date of Patent: Jul. 2,1996 7/
. (54] REMOTE AND POWERLESS MINIATURE 4,590,804 5/1986 Brull ' THTE2
"7 FATIGUE MONITOR AND METHOD 5022215 61991 Satoh et gl cvencnirariirns 737862.36: -
. o ) ‘5,105,667 41992 Satoh et al. ... e T3/862.36
. 5207713t ‘71993 Prabhakaran et al - 3241118
([76] Investor: 5237815 81993 de Ia VERUK o . THTT5
5325721 71994 Penderprass, Ju e THT62
: ) 5425274 61995 CIORMET ccccisosmimsmemnmtisisisns 7362
1211 Appl. No.: 334,680 _
. . Primary Examiner—Richard Chileot
[22] File&  Nov.4,19%4 . Assistant Examiner—Elizabeth L. Dougherty
. [51] It QLS ' GOIN 300  Aftorney, Agent, or Firm‘—Raymo_nd L. Greene
EETR 1T v U — 73/795; T3/162; T3/79%;
7349, 73786 11 ABSTRACT : _
[58) Field of Search ...eevisserirn 73162, 775, 716, A method and passive monitor for measurement of fatigue is -
_ 737799, 812, 849, 786, 795  provided. The method includes locating regions of high
o : . . ! stress on & strnicture or materiat to be monitored, identifying
.. (561 References Cited the direction of principal stresses, and then aligning and. . .
. “PATENT MENTS boading 2 specially fabricated passive fatigue maonitor to the -
U.S-H bocy S structure. After the structure has been subjected to a stress
2,294,897 5/1042 Ellis .. TIT6L cycls, the passive fatipue monitor is removed and the
2,724,964 1171955 Singdale ....imenivesemrenenarense 73762 striations formed in the monitor are evaluated. If necessary, -
. 2,924,094 2/1960 Hast 7388 contrast enhancement of stristions can be performed prior to
' g'?‘,gi'ﬁu ’1{1’?972 g‘-“"" rhedR : 733"‘?371‘- siriation evaluation, Data from evaluations is assessed using
- 774443 11973 Green et al. ..... s 7673 iy flow cyele counting and Miners cumulative damage
i 3,779,071 121973 Thomas, It et al. vvcereenens THBES R algorithms. Th sive fati ek £
: 3,986,679 111974 CHIES .ocomreosormrn 73885 R gorithms. The passive fatigue moitor i8 a small coupon o

materjal fabricated from aluminum or other material known

3,789,657 /1974 Ching, Ir. ¢t ak. .. 731162 Al - mate (
"3,979,940 - 9/1976 Smith ..., 7ams R to form well-defined sirimions. The monitor is specially
- 4,107,980 #1978 Cranc et al. . 7y88R  modified to conlein a precrack which provides the location -

4,255,049 3/1981 Szhmetal. .. o THT62 X for sirjation formation. _

4,255974 3/1981 Dufrane et al. . T
4292851 10/1981 Brewer ... . TIO6EL : :
4,546,652 10/1985 Virkar ef al. e eccmmemsnennnn 13770 18 Claims, 6 Drawing Sheets

mm
LOCATE HIGH STRESS
INTEMSITY REGION

!

IDENTIFY FRINCIPAL
STRESS DIFECTICH

l

ALIGN AND BOND PASSIVE
FATIGUE MONITOR

e

|

e
1

P

L

e

LOADS

l

REMOVE PASSIVE
FATIGUE MONITOR

|

EXFOSE STRIATIONS

l

ENHANCE STRIATION
COHTRAST

l 108
COUNT STRIATIONS

B l 109
o EVALUATE. FATIGUE
STATE

N




	1: 


